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2 Claims.

This invention relates to a rodless bottom hole
pump and has for an object to provide a pump
of this kind having a reciprocating cylinder and
a stationary piston, the reciprocating ecylinder

eliminating the necessity of two separate units, -

a power unit and a pump unit, the reciprocating
cylinder promoting the construction of a double
_action pump in a unit, thereby enabling it to be
lowered in crooked wells, and also permitting of
the maximum amount of the enclosed space of
the unit being utilized for pumping the well fluid.

A further object is to provide a device of this
character having a stationary piston which con-
tains mechanically operated intake and exhaust
valves thereby eliminating the use of valve léngth
rods, levers or rocker arms. :

A further object is to provide a stationary pis-
ton having valves, poppet in this case, provided

with controlling springs adapted to be struck by .
the upper and lower heads of the reciprocating -

cylinder to give the valves fast motion, once the
valve has been opened, the springs also carrying
valves to new position after the reciprocating
cylinder has lost its motion.

A further object is to provide a device of this
character having a hollow stationary piston rod
for supplying fluid pressure medium to the sta-
tionary piston for controlling the valves of the
piston. '

A further object is to provide a device of this
character which will be formed of a few strong,
simple and durable parts, which will be inexpen-
sive to manufacture, and which will not easily
get out of order. .

With the above and other objects in view, the

invention consists of certain novel details of con- .

struction and combinations of parts hereinafter
fully described and claimed, it being understood

that various modifications may be resorted to

within the scope of the appended claims without
departing from the spirit or sacrificing any of the
advantages of the Invention. :

In the accompanying drawings forming a part
of this specification: .

Figure 1 is a slde elevation of the pump with
the well casing shown in longitudinal section,

Figure 2 is a longitudinal sectional view of the
upper portion of the pump drawn to large scale.

Figure 2a is a longitudinal sectional view of
the lower portion of the pump drawn to large
scale. - o

Figure 3 is a top plan view of the pump.

Figure 4 is a top plan view of the. stationary
piston with the valves removed. v

Figure 5 Is a cross sectional view of the piston

(Cl. 103—486)

taken on the line 5—B8 of Figure 2 looking in the
direction of the arrows. :

Flgure 6 is a side elevation, with a portion
broken away, of the piston showing the valves on
one side thereof. :

Figure 7 is a side elevation, with a portion
broken away, of the piston showing valves on the
other side thereof. ) .

Figure 8 is a cross sectional view taken on the
line 8—8 of Figure 2, showing the bottom head
of the stationary cylinder.

Referring now to the drawings in which like
characters of reference designate similar parts
in the various views, 180 and (! designate two
aligned hollow stationary piston rods. A recip-

- rocating cylinder 12 is arranged concentric with

the piston rods. The reciprocating cylinder is
closed at the ends by upper and lower heads (3
and 14 which have respective packing rings (5
and 6. The upper stationary piston rod (0 is
engaged through the upper head (3, and a gland
nut #71 provides a pressure tight connection be-
tween the piston rod and the head. The lower
stationary piston rod 10 passes through the lower
head 14, and a gland nut I8 provides a pressure
tight connection between the piston rod and the
head. ‘

The reciprocating cylinder 12 is movable ver-
tically endwise in an outer stationary cylinder 8.
The outer stationary cylinder is closed at the up-
per end by a head 20, which has a screw thread
connection 21 with the stationary cylinder wall.
The upper stationary piston rod (0 passes up-
wardly through the head and is fixed to the head

by & nut 22 which also connects the piston rod to

& pressure pipe 28 which extends upwardly to the
top.of the oil or other well and is connected to
a suitable source of fluid pressure medium at Lhe
top of the well. The outer stationary cylinder 19
is closed at the lower end by a head 24 which has
& screw thread connection 28 with the stationary
cylinder wall and the lower stationary piston rod
il is fixed to the head by a nut 8 and screw
thread connection 7, see Figure 2a.

The lower end of the upper stationary piston

"rod is screw threadedly connected to the upper

head 26 of a piston 27 which is stationary in the
reciprocating cylinder 12, The upper end of the
lower stationary piston rod 11 is screw threadedly
engaged with the lower head 28 of the piston.
Thus, it ‘will be seén that.the hollow stationary
piston rods are fixed at their adjacent ends to
the stationary piston, while at their remote ends
the stationary piston rods are fixed to the heads

55 of the outer stationary cylinder,
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The stationary piston 27 is provided with a
longitudinal intake chamber 28 and a longitudi-
nal exhaust chamber 30, shown in Figure 2. The
intake chamber communicates with the upper
stationary piston rod {0 through a passage 3I.
The exhaust chamber communicates with the
lower stationary piston rod i1 through a passage
32. Two valves 33 and 34 are mounted on a
common stem 35 in the intake chamber. Two
valves 36 and 37 are mounted on & common stem
38 in the exhaust chamber. The stem 88 extends
above and below the piston and is equipped at its
ends with respective helical springs 39 and 40.
The stem 38 extends above and below the piston
and is equipped at its ends with helical springs
41 and 42. The function of the helical springs
is to contact with the heads of the reciprocating
cylinder during movement of the cylinder to me-
chanically operate the valves without the use of
rods, levers or rocker arms. ’

The arrangement of the valves in the intake
chamber is such that when the upper valve 38 is
closed, the lower valve 34 is open and vice versa.
Likewise the arrangement of the valves in the
exhaust chamber are such that when the upper
valve 36 is open the lower valve 37 is closed. In
practice the upper valve of the intake chamber
is closed when the upper valve in the exhaust
chamber is open and the lower valve in the intake
chamber is upen when the lower valve in the ex-
haust chamber is closed,

A pump housing 43 has a screw thread con-
nection 44 with the upper head 20 of the outer
stationary cylinder I9 and has a screw thread
connection 45 with the lower head 24 of the outer
stationary cylinder. A space 48 exists between
the outer stationary cylinder {9 and the pump
housing 43. From this space the well liquid that
enters the lower half of the unit by the ball §9
is forced up to the top of the well through ports
9 in the upper head 20 of the outer stationary
cylinder 19 and a pipe 41, which Is disposed
within the well casing 48 and which has a screw
thread connection 49 with the upper head of the
outer stationary cylinder,

As best shown in Figure 4, the heads 26 and 28
of the stationary piston 271 are assembled with
the piston by four bolts 50. The heads of the
piston are formed with seats for the valves so
that removal of the bolts permits disassembly of
the piston and valves for inspection and repairs.
It will be noted by referring to Figure 6 that the
valves 33 and 34 of the intake chamber are com-
paratively small and are disposed within the pis-
ton and are guided by suitable guides 51 disposed
within the chamber. On the other hand the
valves 36 and 31 of the exhaust chamber, as best
shown in Figure 7, are comparatively large and
- are disposed exteriorly of the piston. Suitable
guides 52 disposed in the exhaust chamber en-
gage the stem of the valves to direct movement
of the valves,

The piston, valves, and reciprocating cylinder
coact with each other as follows: As shown in
Figure 2, the reciprocating cylinder (8 is nearing
the bottom of its down stroke and fluid pressure
medium is entering the intake chamber 28
through the upper hollow piston (0 to hold the
upper valve 33 closed while escaping through the
open lower valve 34 Into the space between the
lower head of the piston and the lower head {4
of the reciprocating cylinder to force the cylinder
downward. At the bottom of stroke, the upper
head. 13 of the reciprocating cylinder strikes the
helical springs 38 of the valves and reverses the

10

20

30

40

50

66

LY

66

70

75

2,305,388

position of the valves, Fluid pressure medium
will now flow through the upper stationary pis-
ton rod 190 into the intake chamber and hold the
lower valve 34 closed, while escaping through the
upper open valve 33 into the space between the
top of the piston and the upper head 13 of the
reciprocating cylinder to force the cylinder up-
ward. Thus, the reciprocating cylinder is actu-
ated without the use of a sucker rod and its
necessary weight, to pump liquid from the well.

Again referring to Figure 2; it will be seen that
when the reciproeating cylinder is moving on its
down stroke, the lower valve 31 of the exhaust
chamber is closed and the upper valve 38 is open
to permit fluild pressure. medium between the
piston and the upper head (3 of the cylinder to
escape through the open valve 36, exhaust cham-
ber 30, passage 32 through the lower stationary -
piston rod {1, see Pigure 2a, and through ports
53, chamber 54, and passage 55 in the lower head
24 of the stationary outer cylinder, jnto the liquid
space 48. Thus, the cylinder may move down
freely under impulse of the fluid pressure against
its lower head (4. When the upper head 3 of
the reciprocating cylinder strikes the springs 39
and 41, the position of the valves is reversed from
that shown in Figure 2. Thus, the upper valve
36 of the exhaust chamber is in closed position
and the lower valve open so that fluid pressure
medium between the lower head of the recipro-
cating cylinder and the bottom of the piston may
escape into the exhaust chamber 30, passage 32,
lower stationary piston (1, ports §3, chamber 54
and passage 55 into the space 46, Thus, the
cylinder may move up freely under impulse of the
fluid pressure against its upper head.

A pump housing extension 56 is screw thread-
edly engaged, as shown at 51, with the lower
head 24 of the stationary cylinder and is closed
at the bottom by a plug 58 which carries a con-
ventional upwardly opening ball valve §9. The
entire unit is submerged several feet below fluid
level. During upstroke of the reciprocating cyl-
inder, liquid will be sucked from the well through
the open valve 59 and through a passage 61 in
the lower head 24 of the stationary cylinder into
the space between the lower head 14 of the re-
ciprocating cylinder and the lower head 24 of
the stationary cylinder. During down stroke of
the reciprocating cylinder, the entrapped liquid
will be forced back through the passage 61, into
the housing extension §6, closing the valve §9,
and escaping from the extension through an
upwardly opening conventional ball valve 62,
which controls a passage 63 formed in the lower
head 24 of the stationary cylinder, which pas-
sage communicates with the passage 55 leading
into the liquid space 46. Simultaneously well
fluid is being drawn into the upper stationary
cylinder through the passage 69.

The upper head 20 of the stationary cylinder
is provided with a passage 66 which opens through
the bottom of the head and opens Into a passage
67, which opens at the upper end through the
top of the head and is controlled by an upwardly
opening ball valve 88. The lower end of the
passage 671 communicates with a laterally ex-
tending passage 69 which is controlled by a
downwardly seating ball valve 10. During up-
stroke of the reciprocating cylinder, fluid en-
trapped between the upper head 13 of the cyl-
inder and the upper head 20 of the stationary
cylinder will be discharged through the passage
66, passage 67 and open ball valve 68 into the
body of liquid in the well pipe 41. During down
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stroke of the reciprocating cylinder, fluid in the
well casing 48 will be drawn through the passage
69, past the open ball valve 10 and through the
passage 66 into the space between the upper head
20 of the outer stationary cylinder and the upper
head 13 of the reciprocating cylinder.

Preferably, as shown in Figure 3, there are
three ports 9 in the upper head 20 of the sta-
tionary cylinder. Preferably, there are three
passages 6§, valve controlled as above described.
As shown in Figure 8, preferably there are three
passages 61 formed in the lower head 24 of the
stationary cylinder, and preferably there are
three passages 63 controlled by respective up-
wardly opening ball valves 62.

Since the operation of the parts has been de- ‘

scribed as the description of the parts progressed,
it is thought.the invention will be fully under-
stood without further explanation.

What is claimed is:

1. In a well pump, a stationary cylinder, a

reciprocating cylinder in the stationary cylinder
for pumping well liquid into and out of both the
lower end of the stationary- cylinder and the
upper end of the stationary cylinder, valve con-

trolled passages for discharging liquid from both

the lower end of the stationary cylinder and the
upper end of the stationary cylinder, a station-
ary hollow piston in the reciprocating cylinder,
heads bolted to the piston formed with valve
seats, upper and lower hollow stationary piston
rods fixed at their remote ends to the heads of
the stationary cylinder and fixed at their adja-
cent ends to the heads of the piston, intake and
exhaust valve chambers in the piston communi-
cating respectively with the upper and the lower
piston rods, a pair of valves on a single stem
for each chamber, said valves seating on said

valve seats, removal of the bolts of the heads

permitting removal of the valves for inspection
and repairs, each stem projecting above and be-
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low the piston, one of the valves of each pair .

being open when the other is closed, helical
springs on the ends of each stem for contact with
the heads of the reciprocating cylinder for sac-

tuating the valves, means connecting the upper
piston rod to a source of fluid pressure medium,’

and means venting the lower piston rod to the

3

exterior of the stationary cylinder, the valves
of the inlet chamber supplying fluid pressure
medium from the upper piston rod against the
heads of the reciprocating cylinder alternately
to reciprocate the cylinder, the valves of the ex-
haust chamber venting fluid pressure medium
from ‘against the heads of the reciprocating
cylinder alternately into the lower piston rod.
2. In a well pump, a pump housing, a station-
ary cylinder in the housing, a cylinder mounted
for reciprocation within the stationary cylinder
adapted to pump well liquid from the lower end.
of the stationary cylinder into the pump housing,
a stationary hollow piston disposed within the
reciprocating cylinder, heads bolted to the piston
formed with valve seats, two hollow stationary
piston rods for conducting fluid pressure me-
dium to and from the piston fixed at their re-
mote ends to the heads of the stationary cylin-
der and fixed at their adjacent ends to the heads
of the stationary piston, liquid tight connections
between the reciprocating cylinder and the pis-
ton rods, liquid tight connections between the
heads of the reciprocating cylinder and the sta-
tionary cylinder, an intake and an exhaust cham-
ber for fluid pressure medium in the stationary
piston, the intake chamber communicating with
the. upper piston rod and the exhaust chamber
communicating with the lower piston rod, two
valves for each chamber fixed on a single stem
which extends above and below the stationary
piston, said valves seating on said valve seats,
removal of the bolts of the heads permitting
removal of the valves for inspection and repairs,
helical springs on the ends of the stems for con-
tact by the heads of the reciprocating cylinder
to actuate the valves, one of the intake and one
of the exhaust valves being seated while the
other is unseated to simultaneously admit fluid
bressure medium to one end of the reciprocating
cylinder and release fluid pressure medium from
the other end of said cylinder for reciprocating
the cylinder, and means in the heads of the
stationary cylinder controlling flow of well liquid

5 through the pump housing.
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